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Mutation analysis was performed on DNA samples of 965 individuals from 
four different ethnic groups in South Africa, in an attempt to determine 
the spectrum of sequence variants in the haemochromatosis ( %HFE% ) %gene%. 
This population screening approach, utilizing a combined heteroduplex and 
single-strand conformation %polymorphism% (HEX-SSCP) method, revealed three 
previously described and four novel missense mutations. Novel variants V53M 
and V59M were identified in %exon% %2%, Q127H in exon 3 and R330M in exon 
5. The exon 5 variant was identified in one of 13 patients referred for a 
molecular diagnosis of hereditary haemochromatosis (HH), who tested 
negative for the known C282Y and H63D mutations. Mutation Q127H was 
detected in exon 3 of the %HFE% %gene% together with mutation H63D in an 
apparently severely affected patient previously shown to carry the 
protoporphyrinogen oxidase ( PPOX ) gene mutation R59W, which accounts for 
dominantly inherited variegate porphyria (VP) in >80% of affected South 
Africans. The mutant allele frequency of the C282Y mutation was found to be 
significantly lower in 73 apparently unrelated VP patients with the R59W 
mutation than in 102 controls drawn from the same population ( P = 0.005). 
The population screening approach used in this study revealed considerable 
genotypic variation in the %HFE% %gene% and supports previous data on the 
involvement of this gene in the porphyria phenotype. 
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Amplifying nucleic acid molecules, without the requirement for primer 

binding sites on each complementary strand - using DNA primers, used to 
produce nucleic acid with decreased thermostability 
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ABSTRACT: A means of linearly amplifying a specific nucleic acid sequence 
is claimed. It involves the use of a DNA primer containing a region 
complementary to part of the %target% nucleic acid, and a region 
substantially different from that first region and identical to a 
second part of the %target% nucleic acid. The second region can bind to 
a nucleic acid complementary to it allowing subsequent binding of a 
first region of a second DNA primer to a first region of the %target% 
nucleic acid. This results in a second primer extension displacing the 
first primer extension. Also claimed is a means of non-linear 
amplification using two DNA primers, a linear amplification using a DNA 
primer with a 3rd region substantially identical to the 1st, and a post 
termination labeling process used in nucleic acid sequencing. The 
claims also cover a means of producing nucleic acid sequences with 
decreased thermodynamic stability and a ss or ds nucleic acid 
containing a linear, branched or inverted nucleic acid or a peptide 
nucleic acid, or a combination of them. These are used to amplify 
nucleic acids, post termination labeling of nucleic acids and producing 
nucleic acids with modified properties. (66pp) 

DESCRIPTORS: DNA primer characterization, linear, non-linear DNA 
amplification, %primer% %extension%, %displacement%, appl . 
non-thermostable nucleic acid prep. hybridization (Vol.19, No. 8) 
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DNA amplification for use in cancer or viremia disease diagnosis 
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ABSTRACT: A new method for amplification of a %target% sequence (TS) by 
strand displacement amplification (SDA) is claimed. The 2 polymerase/1 
step method (I) comprises: hybridizing a 1st amplification DNA primer 



(containing a restriction endonuclease site 5 1 to the TS recognition 
site) at the 3' ejML of a %target% RNA and a 1st bu^^r DNA primer 5 ! to 
the 1st amplJ^P:ation primer; extending bo^P primers using a 
reverse-transcriptase (EC-2 . 7 . 7 . 49) with SDA activity lacking 5 ! to 3' 
exonuclease activity and deoxynucleoside triphosphates (dNTPs) (where 
at least 1 is modified) to give a ss cDNA; hybridizing a 2nd 
amplification and bumper primer to the cDNA; extending the 2nd primers 
using dNTPs and a modified dNTP to give a ss 2nd DNA product; producing 
a ds product with a hemimodified restriction site by hybridizing DNA 
from the previous step to the 1st amplification primer; and amplifying 
the TS by nicking the ds hemimodified restriction site in the ds 2nd 
DNA product, extending from the nick using thermostable DNA-dependent 
DNA-polymerase with SDA activity and lacking 5 1 to 3' exonuclease 
activity, and repeating nicking, extending and displacing steps. (14pp) 
E.C. NUMBERS: 2.7.7.4 9 

DESCRIPTORS: RNA reverse transcription, strand %displacement% DNA 
amplification, bumper DNA primer, amplification DNA %primer% 
%extension%, appl . viremia, cancer diagnosis tumor (Vol.18, No. 3) 
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Oligonucleotide primers for Chlamydia detection - specific for Chlamydia 
trachomatis cryptic plasmid, used in diagnostic DNA %primer% 
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amplification, with DNA probe hybridization 
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ABSTRACT: DNA with a specified %target%-binding sequence (I) and optionally 

a sequence required for DNA amplification (II), is new. Also claimed is 
a method for amplifying a %target% sequence of a Chlamydia trachomatis 

cryptic plasmid involving; hybridizing a first DNA primer with (I), and 
optionally (II), to the %target% sequence; hybridizing a second DNA 
primer; and amplifying the %target% sequence either by extending the 
hybridized DNA primers on the %target% sequence, or by strand 

displacement amplification if (II) is not present. Preferably, the 
amplified %target% sequence is detected by hybridization to a DNA 

probe, which may be extended by polymerase before detecting a label. 

The sequence required for an amplification reaction may contain a 
restriction site. The %target% sequence may be amplified by polymerase 

chain reaction. (12pp) 
DESCRIPTORS: Chlamydia trachomatis cryptic plasmid-specif ic DNA primer set, 

DNA probe, polymerase chain reaction, appl. Chlamydia infection 

diagnosis bacterium DNA amplification hybridization %primer% 

%extension% strand %displacement% DNA sequence (Vol.17, No. 6) 
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ABSTRACT: A new method for detecting amplification of a nucleic acid 
%target% sequence (TS) involves: amplifying the TS in an amplification 
reaction comprising a strand displacing polymerase and a f luorescently 
labeled ss signal primer which hybridizes to a 1st strand of the TS 
downstream of a 1st amplification primer, thereby producing a signal 
%primer% %extension% product which is %displaced% from the 1st strand 
of the TS by extension of the 1st amplification primer; hybridizing a 
2nd amplification primer to the %displaced% signal %primer% %extension% 
product and extending the 2nd amplification primer, thereby producing a 
f luorescently-labeled ds secondary amplification product; and detecting 
production of the ds secondary amplification product by fluorescence 
polarization as an indication of TS amplification. The amplification 
reaction is thermophilic strand displacement amplification using Bca or 
Bst. The reaction is performed at 50-60 deg. Alternatively, the 
amplification reaction is the polymerase chain reaction. The high temp, 
improves specificity and reduction of fluorescence polarization is 
avoided by adding a ds DNA binding protein to the reaction. <15pp) 
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ABSTRACT: A new process for DNA amplification involves annealing a sample 
with at least 1 peptide nucleic acid (PNA) oligomer (5-20 or 8-16 
monomers), which binds within the %target% sequence, and polymerizing a 
complementary sequence using a DNA primer and a thermostable 
DNA-polymerase (EC-2 . 7 . 7 . 7 ) , so that the PNA is %displaced% during 
%primer% %extension% . A mixture of PNAs may be used, with different 
specificities. The %target% sequence may contain a sequence which is 
repeated at least once. during annealing, the PNA may form a duplex 
with a melting point of 70-80 deg or 74-78 deg. A polymerase chain 
reaction method with temp. cycling, and a kit for the process, is 
specified. The process may be used for DNA amplification, in vitro 
mutagenesis, and for sequential production of slightly differing 
fragments so that the final fragment differs from the original by a 
large amount. The method allows detection and/or characterization of 
specific sequences associated with infectious disease, genetic disease 
or cellular disorders, e.g. cancer. The use of PNAs blocks the 
amplification products from functioning as templates. (70pp) 
E.C. NUMBERS: 2.7.7.7 

DESCRIPTORS: enhanced polymerase chain reaction method, peptide nucleic 



acid annealing, DNA primer, thermostable DNA-polymerase, appl . 
diagnostic, etc.^^IA amplification enzyme EC-2.7^^ (Vol.15, No. 15) 
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ABSTRACT: A new method for forming concurrently a secondary amplification 
product (II) and an amplification product (I) in a strand displacement 
amplification (SDA) reaction (using DNA-polymerase (DP, EC-2.7.7.7) 
with strand displacing activity and lacking 5* -3' exonuclease activity 
and a restriction endonuclease (RE) that nicks a hemimodified ds 
restriction site (hmRS) ) involves: hybridizing a signal primer (SP) to 
a %target% sequence (TS) and hybridizing a first SDA amplification 
primer (AP) to the TS upstream of the SP; extending the hybridized SP 
on the TS to give a SP extension product (EP) and extending the 
hybridized first AP on the TS such that extension of the first AP 
displaces the SPEP from the TS; hybridizing a second SDA AP to the SPEP 
and extending the hybridized second AP on the SPEP to give a second AP 
EP comprising a new strand and a hmRS for the RE; nicking the hmRS and 
displacing the new strand from the SPEP using the DP; hybridizing the 
SP to the displaced new strand and extending the SP so that a ds (II) 
is formed. The method allows amplification detection without affecting 
further amplification. (21pp) 

E.C. NUMBERS: 2.7.7.7 

DESCRIPTORS: strand %displacement % amplification DNA amplification 2 
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ABSTRACT: Amplification of a %target% nucleic acid sequence with 5' and 3' 
sequences of at least 5 nucleotides involves: (1) providing a 
polynucleotide (I) containing the sequence (la) to be amplified and at 
least 1 segment (lb) which contains an antisense sequence of an 



RNA-polymerase (EC-2 . 7 . 7 . 6) ; and (2) contacting (I) with a system 
having RNA-pol^M^:ase, RNA-dependent DNA-pol^urase (EC-2 . 7 . 7 . 7 ) , 
DNA-dependent D^P^olymerase and strand-displacer^^; activities in the 
presence of excess dNTP and rNTP and of excess primers. This method, 
based on transcription and displacement, can amplify any RNA and/or DNA 
%target% sequence. Nucleic acid isolated from a biological sample can be 
amplified in a single step. The method is used to determine if a gene 
(or part of it) is present in an organism, cell extract or biological 
sample, e.g. to detect pathogens, the presence of alleles or genomic 
lesions, specific mRNA or host cell modifications, e.g. diagnosis or 
identification of pathogens or genetic diseases. The amplification 
products can also be used as probes or as a matrix for sequencing, or 
can be subjected to further enzymatic or amplification processes. 
(78pp) 
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ABSTRACT: %Strand% %displacement% amplification (SDA) is an isothermal 
nucleic acid amplification method based on the primer-directed nicking 
activity of a restriction enzyme and the %strand% %displacement% activity 
of an exonuclease-def icient polymerase. Here we describe fluorogenic 
reporter probes that permit real-time, sequence-specific detection of 
targets amplified during SDA. The new probes possess the single-strand 
half of a BsoBI recognition sequence flanked on opposite sides by a 
fluorophore and a quencher. The probes also contain target-binding 
sequences located 3' to the BsoBI site. Fluorophore and quencher are 
maintained in sufficiently close proximity that fluorescence is quenched 
in the intact single-stranded probe. If target is present during SDA, the 
probe is converted into a fully double-stranded form and is cleaved by 
the restriction enzyme BsoBI, which also serves as the nicking agent for 
SDA. Fluorophore and quencher diffuse apart upon probe cleavage, causing 
increased fluorescence. Target replication may thus be followed in real 
time during the SDA reaction. Probe performance may be enhanced by 
embedding the fluorogenic BsoBI site within the loop of a folded hairpin 
structure. The new probe designs permit detection of as few as 10 target 
copies within 30 min in a closed-tube, real-time format, eliminating the 
possibility of carry-over contamination. The probes may be used to detect 
RNA targets in SDA mixtures containing reverse transcriptase. 
Furthermore, a two-color competitive SDA format permits accurate 
quantification of target levels from the real-time fluorescence data. 
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ABSTRACT: %Strand% %displacement % amplification { SDA) is an isothermal in 
vitro method of amplifying a DNA sequence prior to its detection. We have 
combined SDA with fluorescence polarization detection. A 

5 1 -f luorescein-labelled oligodeoxynucleotide detector probe hybridizes to 
the amplification product that rises in concentration during SDA and the 
single- to double-strand conversion is monitored through an increase in 
fluorescence polarization. Detection sensitivity can be enhanced by using 
a detector probe containing an EcoRI recognition sequence at its 5 ' -end 
that is not homologous to the target sequence. During SDA the probe is 
converted to a fully double-stranded form that specifically binds a 
genetically modified form of the endonuclease EcoRI which lacks cleavage 
activity but retains binding specificity. We have applied this SDA 
detection system to a target sequence specific for Mycobacterium 
tuberculosis . 
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ABSTRACT: %Strand% %displacement% amplification (SDA) is an isothermal, in 
vitro method of amgj^fying a DNA sequence for diagno*fc_c purposes. We 
have combined SDA fluorescence polarization deWRion in a closed, 

homogeneous format. A f luorescently labeled oligodeoxynucleotide detector 
probe hybridizes to the amplification product that increases in 
concentration during SDA. The single- to double-stranded conversion of 
the probe is accompanied by an increase in fluorescence polarization 
values, which can be measured in real-time without physical manipulation 
of the sample. The probe was labeled with the near-infrared dye La Jolla 
Blue, and fluorescence polarization was measured on a transient-state 
fluorometer. We have applied this homogeneous SDA/detection system to a 
target DNA sequence specific for Mycobacterium tuberculosis DNA. 
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ABSTRACT: %Strand% %Displacement% Amplification (SDA) is an isothermal, in 
vitro method of amplifying a DNA target sequence prior to detection 
(Walker et al (1992) Nucleic Acids Res., 20, 1691-1693). Here we describe 
a multiplex form of SDA that allows two target sequences and an internal 
amplification control to be co-amplified by a single pair of primers 
after common priming sequences are spontaneously appended to the ends of 
target fragments. Multiplex SDA operates at a single temperature, under 
the same simple protocol previously developed for single-target SDA. We 
applied multiplex SDA to co-amplification of a target sequence (IS6110) 
that is specific to members of the Mycobacterium tuberculosis-complex and 
a target (16S ribosomal gene) that is common to most clinically relevant 
species of mycobacteria. Both targets are amplified 10-8-fold during a 2 
hour, single temperature incubation. The relative sensitivity of the 
system was evaluated across a number of clinically relevant mycobacteria 
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